An efficient one-pot procedure for the preparation of diazadioxime was described. Treatment of ketooximes with alkyldiamine followed by NaBH 4 in dry ethanol afforded the corresponding d,l-diazadioximes in 56-74% yield without isolation of the intermediates.
Single photon emission computerized tomography (SPECT) used as a measure of regional cerebral blood flow has received much attention in the development of technetium-99m complexes for imaging the brain. [1] [2] [3] During recent years, numerous brain imaging radiopharmaceuticals have been synthesized including N-isopropyl-p-I-123-iodoamphetamine (IMP), 4) N,N,N Ј-trimethyl-NЈ-2-hydroxy-3-methyl-5-I-123-iodobenzyl-1,3-propane-diamine (I-123-HIPDM), 5) Tl-201-dimethyl-dithiocarbamate (Tl-201-DDC), 6) Tc-99m-d,l-hexamethylpropylene amine (Tc-99m-HMPAO), [7] [8] and Tc-99m-l,l-ethylcystinatedimer (Tc-99m-l,l-ECD). 9) Ligands are very important as an excellent brain imaging agent. Although there are several synthetic methods of preparing these ligands exist, most of them suffer from tedious synthetic procedures and low chemical yields. For instance, the method reported by Murmann [10] [11] [12] involves the reaction of nitrosyl chloride with the corresponding alkenes, followed by the reaction of the chlorides with diamines. The method results in low yields. Herein we wish to report a new, simple and efficient one-pot preparation of diazadioxime with NaBH 4 in dry enthanol.
The one-pot synthesis of diazadioxime is achieved by treatment of ketooximes (1) with alkyldiamines, followed by reduction of diimine-dioximes with NaBH 4 without isolation of the intermediates. Various solvents, including benzene, methanol, and tetrahydrofuran (THF), were examined in order to achieve higher yield, but dry ethanol had the most acceptable results. The d,l-diazadioximes were separated from meso-isomers by fractional recrystallization. The results are summarized in Table 1 . Using this method, the overall yield of dioxime (HMPAO) is 74% which is higher than the 28% reported by Neirinckx and his colleagues. 8, 13) The yield of d,l-HMPAO is 70% which is also higher than the 33% by the same authors.
General Procedure To a stirred solution of ketooximes (1) (0.23 mol) in dry ethanol (300 ml) was added diamines (0.098 mol). The reaction mixture was heated to reflux and stirred at this temperature for 6 h. After cooling to room temperature, the reaction mixture was chilled in an ice bath, then NaBH 4 (0.2 mol) was added slowly in portions into the reaction mixture and it was stirred until the solution turned an ivory color. Ethanol was then removed in vacuo, and water (100 ml) was added. The solution was kept at 4°C for 2 d. Solids were filtered, washed with ice water and recrystallized with EtOAc. All diazadioximes were found to be in accord with known compounds by comparing their spectral data, such as mass, 1 H-NMR and 13 C-NMR. In conclusion, this method provides an efficient one-pot synthesis of diazadioxime without isolation of intermediates and good chemical yields. The procedure is easy to perform and does not require tedious purification procedures. All reagents are commercially available and inexpensive. This method is useful for commercial mass production.
Spectroscopic Data 3,8-Dimethyl-4,7-diazadecane-2,9-dione dioxime (2a) [14] [15] [16] 
